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II. ALetter to the Royal Society concerning the par¬ 
ticles of Fat. By Mr. Leeuwenhoek, F. %. S. 
Fran fated from the Dutch by John Chamber- 
layne, Efy 


£)eift. May 17a j.; 

I Take the Liberty to lay before you the following 
Obfervations, which I made about two Years paft. 
I have formerly laid, that the Matter which we call 
Meal, or Flower, in Wheat, Rye, Barley, Oats, and in 
all forts of Beans, is Ihut up as it were in little Cells or 
Chambers, and that thofe little Cells are leparated from 
each other by thin Membranes, which are thinneft in 
Wheat. And foralmuch as in the Enquiry into what 
is called the Beriojleum of an Ox or Sheep, I have 
often broke in Pieces the fat Particles thereof and as 
often viewed thro’ a Microfcope the laid broken Par¬ 
ticles, lb have I likewife placed a few of the fat Glo¬ 
bules upon a clean Glafs Plate, and afterward held the 
laid Glals Plate over a Coal Fire, or the Flame of a 
Candle, fo long, till they were all melted and reduced 
into a liquid Matter; lo that not only the Fat, which 
was Ihut up in the Skin of the fat Globules, but like- 
wile the Skin itfelf was reduced to a fluid Matter; and 
thereupon I immediately brought it before my Sight; 
and. viewing it with Attention, perceived, when the 
melted Fat was cold, that there were different Mat¬ 
ters inclos’d in the faid fat Globules ; for as much as 
there appear’d an inconceivable great Number of ex¬ 
ceeding lmall coagulated Particles, and the reft of the 
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Parts, of which the Fat was compoled, lay in one 
finooth and even Subftance, as I have formerly faid; 
and F have been confrdering whether there might not 
be incloled in luch a Globule of Fat, lo many little 
Cells and Partitions as we fee in a little Grain or Seed, 
but if it be lo, it will remain concealed from our Eyes. 

But having now again carefidly contemplated thele 
coagulated Globules of Fat, many of which go to the 
making of one little Bubble, I did often fancy, that I faw, 
that each of the laid linall Particles was provided with 
luch a tranlparcnt Dent, as I have before laid, that the 
Meal Globules of Wheat, &c. are furmlhed with: From 
Which Oblervation I laid to mylelf, fince we find, that 
the great Creator of the Upiverle has made all his Crea¬ 
tures almolt after the fame manner ; and that there 
grows no Plant whatever, let the Seed be never fo 
fmall, but there are inclos’d in it the lame lort of Par¬ 
ticles as are found in bigger Seeds; and that tho’ they 
differ in Magnitude, yet are they analogous one to 
the other : this being lo, we may eafily imagine, 
that a fat Globule has a Bark or Shin as well as any 
Seed, as we have, often leen, and, that they are fur- 
nilhed within with Particles analogous to thole of the 
Seeds, which we call Wheat, Oats, and the like} and 
altho’ we render the Fat fluid by the help of Fire, yet 
wili the finall Particles which are inclofed in the fat 
Globules, again relume their former Figure, as I have 
formerly laid. 

Yea I have fancied to mylelf, tho’ it did not appear 
to my Sight, that each fat Particle is furnilhed with 
little Cells within, like the Seeds or Fruits of Plants. 

Since I have let this down upon my Paper, I was 
informed that my Butcher had killed a Sheep of an 
uncommon Bignefs, and that it weighed 140 Pounds, 
without the Fat that they took out of it, after it was 
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kill’d, which weighed $ i Pounds, fo that the whole 
Sheep weighed above 190 Pounds. 

I caufed a Piece of the Fat, that grew about the Kid¬ 
neys of the laid Sheep, to be brought to me, imagining 
that its fat Particles would be of a coarfer Grain than 
thole of ordinary Sheep ; For I have obferved feveral 
times, that the bigger an Ox was, the larger were the 
fat Particles thereof; and fince not one Man in a 
thouland has any Knowledge of the Contexture of thele 
fat Particles, for we find that there are not any two 
of one and the fame Figure, they being comprelled by 
other Particles with which they are furrounded, as 
I have frequently taken notice, I have caufed feme 
few of thele fat Particles to be drawn here, as may be 
feem in Fig. 1. between A, B, C, D. 

Now when we meet with one of thele little Bundles 
of fat Particles, as has frequently occurr’d to us, in 
which the fat Particles were four times thisThicknefs ; 

I imagine, that luch fat Particles cannot be produced 
out of one fingle adipofe Veflel, but that out of luch a 
Vefifel feveral fmall Sprigs ifiTue forth, and out of each 
of thofe fmall Sprigs proceed others Hill finaller, and 
that out of thefe Particles one larger fat Particle is 
formed like a Bunch of Grapes. 

Now I cut olF with a Razor the Fat in leveral Places 
of a greater Piece, as thin as I could, laying the thin 
Pieces upon feveral Glals Plates, and put them upon a 
Coal-Fire, fo as to caufe them to melt; and being 
melted, immediately viewed them with a Magnifying- 
Glafs, when I oblerved the Skins, or membranous 
Coats, of the fat Globules lying among the melted 
Particles, and in the faid melted Particles there was 
nothing to be perceived but a limpid Matter Unroun¬ 
ded with Imall Air-Bubbles; but when the Fat was con¬ 
gealed, we could obferve but very little of the Mem- 
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branes, becaufe they were covered with the Particles 
of Fat, with which thefe Membranes or Skins had be¬ 
fore been filled. 

I caufed a few of thefe Skins of the fat Globules 
to be drawn, as may be feen here at Fig. between 
E, F, G, H. During the faid Obfervation, I fix’d my 
Eye with attention upon the fat Particles of the Sheep 
which had been melted, and were again coagulated ; 
and I could not but judge, that thefe fat Particles, 
which were exceeding finall, were analagous to that 
internal Matter, wherewith fome of the fmallefl little 
Seeds are furnifhed, and in a great many of thefe ex¬ 
ceeding finall Particles, I could in clear Weather dif- 
cover fome Tranfparency. 

Moreover, I cut as thin Slices as it was poffible 
of the Fat, yea fo thin, that five or fix of them did 
not weigh a Grain, and put them into a little Water, 
in order to try whether I could make any farther Dif- 
coveries thereby, with relpedt to the finall Particles 
of Fat; but it was in vain : only I faw floating upon 
the Water very finall Particles of Fat, which were co¬ 
agulated in a fpherical Figure, and the very biggefl of 
thole fat Particles was no bigger than a Grain of Sand. 
I placed thefe Particles upon a Glafs Plate; and view¬ 
ing them with a Microfcope, I obferved the Figure, 
which I mention’d above, as plain as before ; and other 
fat Particles feemed to be of a different Figure. I put 
one of thefe into the hands of my Painter, or Defigner, 
bidding him to draw what he obferved, it being the 
Figure of one of the faid fat Particles, which was co¬ 
agulated on the Water, as it is reprefented here by 
Fig. 3. between I, K, L, M, which was not very con¬ 
formable with the other melted fat Particles ; for in 
the doing it, all the Particles did not melt, for the 
far Particles are not all extracted by the Water, and co¬ 
agulate 
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agulate upon the Water in fmaller and greater globular 
Particles ; and when we take out of it the Remainder 
of the thin Slices of Fat, which float upon the Water, 
and view them with a Microfcope, we find that many 
of the fat Particles appear intire to the Eye; and 
whereas they were before very finooth and even in 
their Sides, they were now changed into rough and 
uneven Particles ; fo that one fhould be apt to think, 
that there were two different forts of Particles in the 
Fat, and that one fort melted more eafily than the 
other. 

Now in order to get thefe melted Particles of Fat 
out of the Water, without altering them, I made ufe 
of a round Glafs, and with it skimm’d the Superficies 
of the Water ; by which means fome of the coagu¬ 
lated Particles fluck to the Glafs. Moreover, I did 
again melt fome of the fat Particles, which had been 
coagulated upon the Water, over a Coal Fire, as they 
Jay in the Water ; and when they were again coagu¬ 
lated, viewing them with a Microfcope, I found the 
finall fat Particles to be yet fmaller than thole that 
were melted out of the Water. 

In this laft Obfervation I obferved, with aftonifh- 
ment, the inconceivable Number of Veins and Mem¬ 
branes, which were diffus’d through the Fat, and the 
Multitude of feparated fat Particles, that were invol¬ 
ved in their feveral Membranes. 

After this, there was laid before me the Flind-Quar- 
ter of a fucking Lamb, over which was fpread what 
we call the Net, 'or Caul; and having cut off fome 
Pieces of the faid Net, or Caul, upon which there was 
little or no Fat, with a Pair of Scifiars, and placing 
them before a Microfcope, I obferv’d again, that the 
fat Particles, where there were very few of them in¬ 
cluded between the Membranes, were of a more 
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globular Figure than in other Parts, where a good 
many lay together, and that in other Places they 
were prefled or bruifed, which I fancy was occafion’d 
by the Butcher’s Iqueezing the Caul in that place with 
his Fingers; and in another Place the fat Particles 
had been lb torn in pieces, that I could fee nothing 
remaining but the Skins of .the fat Globules. 

Moreover, I law that the fat Particles had luch a 
Pinch, or Dent, in them, as I have lhewn, that there 
were in the Globules of Flower of Wheat; from which 
Spedracle, I ani confirmed more than before in my 
Opinion, that the fat Globules might be feparated 
intirely, or in part, from the Skin with which they 
are lurrounded, by opening the Dents, without break¬ 
ing the Skin. 

Then I took off the thin Membranes, which en- 
compals’d the fat Particles, and viewing them with a 
Microfeope, obferved, that the fat Particles had im¬ 
printed a roundilh Figure on the Membranes, inclining 
to a hexangular Shape, that it was a Plealure to look on 
’em ; but in other Parts they were of an oval Figure. 

Moreover, I took a flat Filli,which we call Flaife , and 
took off the Fat which adher’d to the Veffels, or Bones, 
and viewed it with a Microfeope, and obferved, that 
the Fat Particles were of feveral Sizes; and lome were 
fo finall, that I judged that fifty of the leaft were no 
bigger than one great fat Globule; and moreover, I 
law that many of the fat Globules had luch a JPinch 
in them, as we find in the Meal, or Flower, of thole lit¬ 
tle white Beans, which we call French or Kidney- 
Beans. 

Afterwards my Servant brought to me the Fat of a 
Terek, which was nine or ten Inches long, and ta¬ 
king a little of it, I viewed it with a Microfeope, but 
■could not difeover any finall Particles in it, nor any 
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internal Dent, as I had obferved in the Fat of a (mall 
Ttaife. 

After that the Fat of the Terch had lain an Hour or 
two- upon the Glals, I viewed it again, and obferved 
that the Particles were leflened, or become finaller, 
and that the Skin of the fat Particles, which as yet 
was befet with feme fat Particles, was, as it were, 
fhrunk, or wrinkled, and the Fat that was burft out, 
lay about the fat Particles, and was lb fluid and tran- 
lparent, that we could not difeover any Parts in it. 

From this Obfervation I began to think, whether 
each of thefe fat Particles was not provided with an 
Orifice, or Hole, out of which the Fat might be pro¬ 
truded at all times, as often as the Parts of the Filh 
flood in need of Nourilhment, without an entire lay¬ 
ing open the Skin of the fat Globules ; for we com 
ftantly find, that when the Eggs of the Perch, which 
we call the Roe, increafe in Bignels, its Fat decreafes ; 
yea in fuch a manner, that when the laid Eggs, or Roe, 
are arrived at their utmoft Bignels, there is feldom or 
never any Fat to be feen upon the Inteftines of the 
Filh. 

Thus far my Notes go about Fat; and if my Health 
will allow me, I lhall Ihortly tranfmit to you fome 
more of the Obfervations which I have fet down in 
writing. 


III. fart 



t/r /v 

£&y -{food {yfjt/srt 

3?& <///?/ a 

*S/f/zAi/n<y //■ / ?? 























W //mast (Ttorvnd 
v/ t-p l<e admits j&eoupttes 
C%KServati<m, i&J^atituds is % <$ S. s p . , 
Kjrt/tt.de sjf. gj : £/fa ^e i7 ,d,' U/ , t 
* t/~ tn x^/a/dts/iyr Cdionmd “ 

^ &%/> £&7”clH&/lfy tzfifflW. 

ts 





n 





r rKJl 1 .Y ^Ji 

. /^f.!.', ■/ fir Af i&mts f 

j&i p. 

<£&*&*&* *fr je t6 \gfji 

\.. ff(j4 *^?y rf~ irt ,S,tfj&-jiy ' 


A 

pw 

jyj- 

jfejK 

|| 

ImI 

3 

^3 


- 



b£ 

L ; 





s% 

Si 

i 




*■ 

i 

3 


Y 




